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1. Introdução
2VXFHVVRGHHPSUHHQGLPHQWRVEDVHDGRVQDFRPHUFLDOL]DomRGHSURGXWRVDJUtFRODVGHRULJHPYHJHWDO
QHFHVVLWDGHIRUQHFLPHQWRGHVHPHQWHVGHDOWDTXDOLGDGHJDUDQWLQGRTXHRSURGXWRUREWHQKDSODQWDVYLJRURVDVH
SURGXWLYDV6HQGRDVVLPSHVTXLVDVUHODFLRQDGDVjiUHDGHVHPHQWHVEXVFDPRIHUHFHUDRSURGXWRUQRYDVWHFQROR-
JLDVSDUDDVVHJXUDURERPGHVHPSHQKRGDVVHPHQWHVVREGLYHUVDVFRQGLo}HVDPELHQWDLV&267$
8PGRVPpWRGRVGHDQiOLVHGHVHPHQWHVPDLVFRQKHFLGRVpRWHVWHGHJHUPLQDomR%5$6,/SRUpP
pFRQVLGHUDGRLQFRPSOHWRSRLVQmROHYDHPFRQVLGHUDomRDUHODomRGDVVHPHQWHVFRPRDPELHQWHGHVHPHDGXUDRX
DVSHFWRV¿VLROyJLFRVGDVVHPHQWHV$VVLPIRUDPFULDGRVRVWHVWHVGHYLJRUGHPRGRDFRPSOHPHQWDURVUHVXOWDGRV
GRVWHVWHVGHJHUPLQDomR6HJXQGRD$26$YLJRUGHVHPHQWHVpXPFRQMXQWRGHFDUDFWHUtVWLFDVGDVHPHQWH
TXHGHWHUPLQDPRSRWHQFLDOSDUDJHUDUSOkQWXODVQRUPDLVVREXPFRQMXQWRDPSORGHFRQGLo}HVDPELHQWDLV
2PpWRGRWUDGLFLRQDOGHDYDOLDomRGRYLJRUFRPEDVHQRFUHVFLPHQWRGHSOkQWXODVFRQVLVWHHPPHGLUR
FRPSULPHQWRGHFDGDSOkQWXODSUHVHQWHQRORWHJHUPLQDGRFRPRDX[tOLRGHXPDUpJXDJUDGXDGDHPPLOtPHWURV
VHQGRXPSURFHVVRGHPRUDGRHVXEMHWLYR6HQGRDVVLPIRUDPFULDGDVVROXo}HVSDUDDXWRPDWL]DURSURFHVVRGH
DQiOLVHGHYLJRUGHVHPHQWHV(P0F&RUPDFHWDOGHVFUHYHXPVLVWHPDGHYLVmRFRPSXWDFLRQDOSDUDDYDOLDU
RYLJRUGHVHPHQWHVGHDOIDFHSRUpPPXLWROLPLWDGR6DNRGHVHQYROYHXXPVLVWHPDGHDYDOLDomRGHYLJRU
HPSOkQWXODVGHDOIDFHQRTXDOLPDJHQVHUDPFDSWXUDGDVSRUXPscanner e era calculado o índice de vigor com 
EDVHQRFUHVFLPHQWRHQDXQLIRUPLGDGHGDVSOkQWXODV6HQGRHVWDDPHWRGRORJLDDPDLVUHOHYDQWH+RIIPDVWHUHWDO
GHVFUHYHXSURFHGLPHQWRVSDUDDXWRPDWL]DUDDYDOLDomRGRYLJRUHPVHPHQWHVGHVRMDFRPEDVHQRVLVWHPD
GH6DNRSRUpPFRPHTXDo}HVGLIHUHQWHVSDUDRVFiOFXORVGHFUHVFLPHQWRHGHXQLIRUPLGDGHHFRPFLQFR
PpWRGRVHVSHFt¿FRVSDUDUHPRYHURFRWLOpGRQHVGDVSOkQWXODV2XWURVWUDEDOKRVTXHHQYROYHPDSOLFDomRGHLPD-
JHQVQDDQiOLVHGHVHPHQWHVVmREUHYHPHQWHGHVFULWRVSRU&KDXJXOH
2REMHWLYRGHVWHWUDEDOKRpSURSRUXPDQRYDPHWRGRORJLDSDUDDDQiOLVHDXWRPDWL]DGDGRYLJRUGHVH-
PHQWHVGHPLOKRHGHVRMDGDQGRFRQWLQXLGDGHDXPWUDEDOKRDQWHULRU/,0$HWDOXWLOL]DQGRWpFQLFDVGH
SURFHVVDPHQWRGHLPDJHQVGLJLWDLVFRPSULQFLSDOrQIDVHQDVPHWRGRORJLDVWHVWDGDVSDUDDUHPRomRGRFRWLOpGRQH
GDVSOkQWXODV
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2. Materiais e Métodos
2.1. Germinação das sementes
$VVHPHQWHVIRUDPJHUPLQDGDVQRODERUDWyULRGHVHPHQWHVGR'HSDUWDPHQWRGH3URGXomR9HJHWDOGD(V-
FROD6XSHULRUGH$JULFXOWXUD³/XL]GH4XHLUR]´863(6$/4HPFRQIRUPLGDGHDRSURFHGLPHQWRGHVFULWRSHODV
5HJUDVSDUD$QiOLVHGH6HPHQWH%5$6,/'HIRUPDJHUDORSURFHGLPHQWRFRQVLVWHHPFRORFDUDWpVH-
PHQWHVGHYLGDPHQWHSRVLFLRQDGDVFRPHVSDoRVEHPGH¿QLGRVHQWUHHODVVREUHXPSDSHOGH¿OWUR6mRUHDOL]DGDV
YiULDVUHSHWLo}HVGHVHPHQWHVSDUDXPPHVPRORWHVHQGRTXHFDGDSDSHOFRQWHQGRDVVHPHQWHVpXPHGHFLGR
FRPiJXDHQURODGRHFRORFDGRHPXPVDFRSOiVWLFRSDUDFRQVHUYDUDXPLGDGH(PVHJXLGDDVDPRVWUDVVmROHYD-
GDVDRJHUPLQDGRUSRUXPSHUtRGRTXHGHSHQGHGDHVSpFLHGHVHPHQWH1$.$*$:$1RFDVRGDVRMDH
GRPLOKRWUrVGLDVGHJHUPLQDomRIRUDPVX¿FLHQWHV
3DUDDYDOLDURYLJRUGHVHPHQWHVpPHGLGRRFRPSULPHQWRGDVSDUWHVFRPSRQHQWHVGDSOkQWXODKLSRFyWLOR
HUDL]SULPiULDQRFDVRGDSOkQWXODGHVRMDHSO~PXODHUDL]SULPiULDHPSOkQWXODVGHPLOKR)LJXUD
)LJXUD3OkQWXODVGHVRMDHPLOKRHVXDVSDUWHVFRQVWLWXLQWHV
2.2. Aquisição das imagens 
$VLPDJHQVVmRFDSWXUDGDVSRUXPscanner DGDSWDGRDVVLPFRPRQRWUDEDOKRGH6DNRH+RIIPDV-
WHU2DSDUHOKRIRLPRQWDGRFRPDEDVHSDUDEDL[RQRLQWHULRUGHXPDFDL[DGHDOXPtQLRGHPRGRTXHVHMD
SRVLFLRQDGRRURORGHSDSHODEHUWRFRPDVSOkQWXODVHID]HQGRFRPTXHDSDUWHGLJLWDOL]DGRUDSRVVDID]HUDDTXLVL-
omRGDVLPDJHQVVHPDLQWHUIHUrQFLDGDLOXPLQDomRH[WHUQD2GLVSRVLWLYRpPRVWUDGRQD)LJXUD
)LJXUDScanner DGDSWDGRSDUDGLJLWDOL]DomRGDVLPDJHQVGDVSOkQWXODV
$VLPDJHQVREWLGDVSDUDDXWLOL]DomRGRVRIWZDUHSRVVXHPUHVROXomRGHGSLSRQWRVSRUSROHJDGDH
YDORUSDUDDLQWHQVLGDGHGREULOKR
2.3 Desenvolvimento do Software
O softwareIRLGHVHQYROYLGRQDOLQJXDJHPGHSURJUDPDomR&XWLOL]DQGRFRPRDPELHQWHGHGHVHQYRO-
YLPHQWRR0LFURVRIW9LVXDO6WXGLRDOpPGDVELEOLRWHFDVGHYLVmRFRPSXWDFLRQDO$)RUJH1HWH(PJX&9
2SURFHVVDPHQWRGDVLPDJHQVVHLQLFLDQDGHFRPSRVLomRGDLPDJHP5*%FDSWXUDGDSHORscanner em seus canais 
FRPSRQHQWHVFULDQGRLPDJHQVHPQtYHLVGHFLQ]D$VVLPWDPEpPpIHLWRFRPDLPDJHPFRQYHUWLGDGRPRGHORGH
FRUHV5*%SDUDRPRGHORGHFRUHV+69$WUDYpVGHH[DXVWLYDVRSHUDo}HVGHVRPDHVXEWUDomRHQWUHHVWDVLPDJHQV
REWHYHVHXPDLPDJHPVHJPHQWDGDHFRPFDUDFWHUtVWLFDVGHFRQWRUQRUHDOoDGDVVHQGRHVWDREWLGDSHODHTXDomR
$SyVDVHJPHQWDomRDLPDJHPpWUDQVIRUPDGDHPXPDLPDJHPELQiULD
'LVSRQtYHOHPKWWSZZZPLFURVRIWFRPYLVXDOVWXGLRSWESURGXFWVYLVXDOVWXGLRH[SUHVV
'LVSRQtYHOHPKWWSZZZDIRUJHQHWFRPIUDPHZRUNGRZQORDGVKWPO
'LVSRQtYHOHPKWWSZZZHPJXFRPZLNLLQGH[SKS0DLQB3DJH
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 
1DHTXDomR WHPRV   VmRUHVSHFWLYDPHQWH LPDJHQVHP
QtYHOGHFLQ]DSDUDRFDQDO*GRPRGHOR5*%HGRVFDQDLV6H+GRPRGHOR+69
$SUy[LPDHWDSDGRSURFHVVDPHQWRpDUHPRomRGRVFRWLOpGRQHVTXHpIHLWDDWUDYpVGHWpFQLFDVGHPRU-
IRORJLDPDWHPiWLFD)$&21*21=$/(6H:22'6TXHPDLVHVSHFL¿FDPHQWHVmRDVWpFQLFDV
GHD¿QDPHQWRHDEHUWXUD$VSOkQWXODVSUHVHQWHVQDLPDJHPVmRLQGLYLGXDOPHQWHVXEPHWLGDVDRSURFHVVRGHD¿-
QDPHQWRFRPLWHUDo}HVGRDOJRULWPRHit-or-MissID]HQGRFRPTXHDUDL]GDSOkQWXOD¿TXHFRPODUJXUDGHXP
pixel HTXHRFRWLOpGRQH¿TXHFRPXPDUHJLmRPDLVHVSHVVDQDLPDJHP&DGDSOkQWXODpVXEPHWLGDDRSURFHVVRGH
DEHUWXUDTXHUHVXOWDHPXPDLPDJHPTXHFRQWpPDSHQDVDUHJLmRGRFRWLOpGRQH$SDUWLUGDVLPDJHQVUHVXOWDQWHV
GRD¿QDPHQWRHGDDEHUWXUDpIHLWDDRSHUDomROyJLFD2X([FOXVLYR;25HQWUHDVGXDVLPDJHQVUHVXOWDQGRHP
LPDJHQVTXHVySRVVXHPDVHVWUXWXUDVLPSRUWDQWHVSRVVLELOLWDQGRDVVLPPHQVXUiODVHDYDOLDURYLJRUGRORWH1DV
SOkQWXODVGHVRMDDLGHQWL¿FDomRGRKLSRFyWLORHGDUDL]SULPiULDpIHLWDFRPRDX[LOLRGDWUDQVIRUPDGDGHGLVWkQFLD
HXFOLGLDQDQDTXDOVHLGHQWL¿FDRSRQWRFRPPDLRUHVSHVVXUDQDUDL]SOkQWXODGH¿QLGRSHORVHVSHFLDOLVWDVFRPR
VHQGRRSRQWRGHWUDQVLomRHQWUHDVSDUWHV
$SyVPHQVXUDGDVDVHVWUXWXUDVRYLJRUGDVVHPHQWHVpFDOFXODGR$OJXPDVGDVHTXDo}HVSDUDRFiOFXOR
GRtQGLFHGHYLJRUFRPRDHTXDomRGH&UHVFLPHQWRHËQGLFHGH9LJRUVmRHQFRQWUDGDVHP6DNRH/LPD
HWDOSRUpPDHTXDomRGH8QLIRUPLGDGHXWLOL]DGDIRLXPDDGDSWDomRGRFRH¿FLHQWHGHXQLIRUPLGDGHGH
&KULVWLDQVHQ52'5,*8(6HWDO
 
  
1DHTXDomR  pRFRPSULPHQWRGDSOkQWXODDQDOLVDGD  pRFRPSULPHQWRPpGLRGRORWHGHVHPHQWHV
analisado e a variável n pDTXDQWLGDGHGHSOkQWXODVSUHVHQWHQDLPDJHPDQDOLVDGD$SHQDOL]DomRUHSUHVHQWDGDSHOD
HTXDomRpXWLOL]DGDSDUDORWHVFRPSUHVHQoDGHVHPHQWHVQmRJHUPLQDGDVRXPRUWDVVHQGRFDOFXODGDHPIXQomR
GRQ~PHURGHVHPHQWHVTXHQmRJHUPLQDUDP HGRQ~PHURWRWDOGHSOkQWXODV 
3. Resultados e Discussão
$)LJXUDPRVWUDRUHVXOWDGRGRSURFHVVDPHQWRGDLPDJHPGHXPORWHGHVHPHQWHVGHVRMDSUHYLDPHQWH
FODVVL¿FDGRFRPDOWRtQGLFHGHYLJRU2VLVWHPDXWLOL]DVHGRPHVPRFULWpULRXWLOL]DGRSRU6DNRH+RIIPDV-
WHUSDUDFODVVL¿FDURFUHVFLPHQWRDXQLIRUPLGDGHHRtQGLFHGHYLJRUGRORWHGHVHPHQWHV
)LJXUD5HVXOWDGRGRSURFHVVDPHQWRGDVLPDJHQVGDVSOkQWXODVGHVRMD
3RGHVHUREVHUYDGRQD)LJXUDTXHRtQGLFHGHYLJRUHQFRQWUDGRSDUDRORWHDQDOLVDGRIRLGHYDORU
FRQVLGHUDGRDOWRQDHVFDODGHD6DNRYDORUVHPHOKDQWHDRVHQFRQWUDGRVSUHYLDPHQWHSRUDQDOLV-
WDV2PpWRGRGH UHPRomRGRFRWLOpGRQHGHVWH WUDEDOKRSRU VHUDSHQDVXPHPFRPSDUDomRDRVPpWRGRVGH
+RIIPDVWHUHWDOWDPEpPJHURXUHVXOWDGRVDQLPDGRUHVFRPPpGLDGHGHFRWLOpGRQHVUHPRYLGRV
FRUUHWDPHQWH
2VUHVXOWDGRVGRVWHVWHVFRPORWHVGHPLOKRVmRPRVWUDGRVQD)LJXUD)RLHVFROKLGDXPDLPDJHPSDUD
LOXVWUDURUHVXOWDGR¿QDOGRSURFHVVDPHQWRGRsoftware
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)LJXUD5HVXOWDGRGRSURFHVVDPHQWRGDVLPDJHQVGHSOkQWXODVGHPLOKR
2EVHUYDQGRVHD)LJXUDFRPSUHHQGHVHTXHRtQGLFHGHYLJRUREWLGRSHORsoftware para esta amostra 
IRLGHGHYLGRDREDL[RFUHVFLPHQWRGDVSOkQWXODVSRUpPHPYiULDVGHODVRFRUUHXDSHUGDGHHVWUXWXUDVFRPR
SDUWHGDUDL]SULPiULDRXDXVrQFLDGDSO~PXODTXHYLVLYHOPHQWHHVWmRSUHVHQWHVQDLPDJHP
4. Conclusões
2EVHUYDQGRVHRVUHVXOWDGRVSRGHVHFRQFOXLUTXHDDERUGDJHPSDUDDDQiOLVHGRYLJRUHPSOkQWXODVGH
VRMDDSUHVHQWDUHVXOWDGRVSUHOLPLQDUHVFRQVLGHUDGRVDQLPDGRUHVVHQGRLPSRUWDQWHGHVWDFDURIDWRGHTXHQHVWH
QRYRWUDEDOKRpXWLOL]DGRDSHQDVXPPpWRGRSDUDUHPRomRGRVFRWLOpGRQHVFRPXPDJUDQGHWD[DGHDFHUWR$LQGD
pQHFHVViULRH[SORUDUPDLVDDQiOLVHGRPLOKRGHPRGRDUHVROYHURSUREOHPDGDSHUGDGHSDUWHGDLQIRUPDomR
GXUDQWHRSURFHVVDPHQWRGDLPDJHPHDWpPHVPRHODERUDUXPDQRYDPHWRGRORJLDQDTXDOVHMDSRVVtYHODQDOLVDUR
FRPSULPHQWRGDSO~PXODSRULQWHLURMiTXHSRUHVWDDERUGDJHPSDUWHGHVWDHVWUXWXUDpUHPRYLGDGXUDQWHDH[WUD-
omRGRFRWLOpGRQH$LQGDVHUmRUHDOL]DGRVWHVWHVFRPXPFRQMXQWRPDLRUGHLPDJHQVDVVLPFRPRDYDOLGDomRGR
softwareMXQWRDRVXVXiULRV
Agradecimentos
$JUDGHFHPRVj)$3(63SHOR¿QDQFLDPHQWRGHSDUWHGHVVDSHVTXLVDHDR'HSDUWDPHQWRGH3URGXomR
9HJHWDOGD(VFROD6XSHULRUGH$JULFXOWXUD³/XL]GH4XHLUy]´(6$/4863SHORIRUQHFLPHQWRGDVLPDJHQV
Referências
$662&,$7,212)2)),&,$/6(('$1$/<6766HHGYLJRXUWHVWLQJKDQGERRN(DVW/DVLQJS&RQ-
WULEXWLRQ
%5$6,/0LQLVWpULRGD$JULFXOWXUD3HFXiULDH$EDVWHFLPHQWR5HJUDVSDUD$QiOLVHGH6HPHQWHV%UDVtOLD
S
&267$& -$ LPSRUWkQFLDGRFRQWUROHGHTXDOLGDGHGHVHPHQWHV3ODQDOWLQD(PEUDSD&HUUDGRVS
(PEUDSD&HUUDGRV$UWLJRGHGLYXOJDomRQDPtGLD'LVSRQtYHOHPKWWSZZZLQIRWHFDFQSWLDHPEUDSDEU
KDQGOHGRF!$FHVVRHPDJR
&+$8*8/($$SSOLFDWLRQRI,PDJH3URFHVVLQJLQ6HHG7HFKQRORJ\$6XUYH\,QWHUQDWLRQDO-RXUQDORI(PHU-
JLQJ7HFKQRORJ\DQG$GYDQFHG(QJLQHHULQJYS
)$&21-0RUIRORJLD0DWHPiWLFD7HRULDH([HPSORV&XULWLED(GLWRUD8QLYHUVLWiULD&KDPSDJQDWGD3RQWLItFLD
8QLYHUVLGDGH&DWyOLFDGR3DUDQi
*21=$/(=5&:22'65(3URFHVVDPHQWRGLJLWDOGHLPDJHQVHG6mR3DXOR3HDUVRQ3UHQWLFH+DOO

+2))0$67(5$/)8-,085$0%0&'21$/'0%%(11(770$$Q$XWRPDWHG6\VWHPIRU
9LJRU7HVWLQJ7KUHH'D\2OG6R\EHDQ6HHGOLQJV7KH2KLR6WDWH8QLYHUVLW\
+2:$57+0667$1:22'3&0HDVXUHPHQWRI6HHGOLQJ*URZWK5DWHE\0DFKLQH9LVLRQ7UDQVDFWLRQV
RI$PHULFDQ6RFLHW\RI$JULFXOWXUDO(QJLQHHULQJYQS
/,0$'&52'5,*8(6(//-25*(/$&$SSOLFDWLRQRI,PDJH3URFHVVLQJ7HFKQLTXHVWR$XWR-
PDWHWKH6HHG9LJRU$VVHVVPHQW3URFHVVLQ6R\EHDQ6HHGOLQJV,Q:RUNVKRSGH9LVmR&RPSXWDFLRQDO
5LRGH-DQHLUR$QDLV,;:9&
0&&250$&$&.(()(3''5$3(565$XWRPDWHGYLJRXUWHVWLQJRI¿HOGYHJHWDEOHVXVLQJLPDJH
DQDO\VLV6HHG6FL	7HFKQROS
1$.$*$:$ -7HVWHV GHYLJRU EDVHDGRVQRGHVHPSHQKRGDSOkQWXOD ,Q5=<=$12:6.,)&9,(,5$
5')5$1d$1(72-%(G9LJRUGHVHPHQWHVFRQFHLWRVHWHVWHV/RQGULQD$%5$7(6S

6$.2<6\VWHPVIRU6HHG9LJRU$VVHVVPHQWDQG6HHG&ODVVL¿FDWLRQ2KLR6WDWH8QLYHUVLW\
siagro-2014.indb   48 16/12/14   18:26
